Introduction {#Sec1}
============

The years from late adolescence through the 20s are a complex and dynamic period marked by key life course events that are often viewed as formal markers of the transition from adolescence to adulthood. These markers include leaving school, entering the labor force, leaving one's natal home, getting married, and becoming a parent.[@CR1]^,^[@CR2] Cultural, economic, educational, demographic, and other social changes greatly impact the sequencing and relevance of these salient markers of adult status. For example, a comparative study of perceptions of the transition to adulthood among Chinese and American college students reveals that the Chinese assign greater importance to role transitions, such as marriage, parenthood, and completion of education, in defining adulthood than do Americans.[@CR3] Similarly, aboriginal college students in Canada place more value on these life course transitions than their European Canadian compatriots.[@CR4] There is evidence that the "transition" period in Western societies has lengthened considerably,[@CR5]^,^[@CR6] leading scholars such as Arnett [@CR6] to argue for a theory of development that captures a period distinct from adolescence and young adulthood that he calls "emerging adulthood" around 18--25 years. In his perspective, this period is characterized by independent exploration, and experimentation without the "dependency of childhood and adolescence" nor the "enduring responsibilities that are normative in adulthood" (p. 469).[@CR6]

Evidence drawn from Western societies may not be applicable in developing countries since socio-cultural and economic differences are likely to have significant impacts on the way young people experience the change from adolescence to adulthood. For example, studies conducted in African capital cities such as Dakar, Bamako, Lomé, Yaoundé, and Nairobi show that greater access to educational opportunities, changes in social values, lack of employment opportunities and increasing uncertainty about the future play a significant role in influencing the transition from childhood to adulthood.[@CR7]^,^[@CR8] These studies, however, mainly focus on the effect of macroeconomic changes on economic integration and demographic behavior of the city dwellers by using information collected from different generations of adults to examine the transition from adolescence to adulthood. Although these studies help better understand transitions to adulthood in sub-Saharan African cities as a whole, little is known about the entry into adult life in the rapidly growing urban slum settlements in African cities, which are characterized by extreme poverty and poor living conditions. In particular, there is limited research clarifying the linkages between the slum context and the timing, sequencing, and long-term consequences of major markers of the transition to adulthood.

The main objective of this paper is, therefore, to examine the timing and sequencing of critical events marking transition to adulthood, including first sexual intercourse, marriage, independent housing, and parenthood in two poor urban informal settlements---Korogocho and Viwandani in Nairobi, Kenya's capital city. We aim to add to the emerging body of literature on transitions to adulthood in sub-Saharan Africa by investigating the timing and sequencing of salient markers of the transition to adulthood to see whether there is a specific pattern of transition into adulthood in Nairobi slums. We also examine the association between the timing of each of the four events and some selected variables known to be important factors of transition to adulthood.

Investigating transition into adulthood in slum settlements is important for several reasons. First, urban informal settlements constitute an opportune context in which to examine the passage to adulthood because of the unique challenges that young people face in these communities. Young people in these settlements grow up in a hostile environment characterized by high levels of unemployment, crime, substance abuse, poor schooling facilities, and lack of recreational facilities.[@CR9]--[@CR12] For instance, adolescents in the slums of Nairobi fare much worse in terms of risky sexual behavior than adolescents who live in non-slum parts of the city and rural areas.[@CR13]--[@CR15] These differences also prevail when one compares slum residents and other groups outside Nairobi, including the rural poor.[@CR14] Early sexual intercourse among slum residents has many dire consequences, including unwanted pregnancies and births and their associated risks, as well as high maternal and child morbidity and mortality.[@CR16] Early sexual debut may also lengthen the period of exposure to the risk of pregnancy and childbearing, especially in contexts where women have limited access to contraception. In fact, much of the high fertility in sub-Saharan Africa may be attributed to young age at first birth. The timing of the first birth is usually an indicator of future fertility patterns and larger completed family size is one of the long-term demographic effects of adolescent fertility.[@CR17]

Second, while transitions to marriage, parenthood, and sexual debut have been widely documented in developing countries,[@CR18]--[@CR21] the transition to independent housing has received much less attention, particularly in sub-Saharan Africa. Research conducted in other parts of the world shows that the pathways to independent housing differ by social class. For example, a study by Jones[@CR22] in Britain showed that youth from working-class families (defined as families with a father whose occupational class was manual work) were more likely to move to independent housing at marriage, while their middle-class peers (where the father was employed in non-manual work) were more likely to pursue their studies. Further, the latter were more likely to return to their natal homes for extended periods. For young people living in urban slums in sub-Saharan Africa, high levels of unemployment, limited educational opportunities, overcrowded houses, and other socio-cultural factors may present unique challenges to the formation of independent housing or may drive young people out of their natal homes at younger ages than observed elsewhere. This paper aims to contribute to a better understanding of this important marker of transition to adulthood in an African setting.

Background {#Sec2}
==========

Markers of Transition to Adulthood {#Sec3}
----------------------------------

Sexual debut among young people is considered one of the primary markers of the transition to adulthood,[@CR23] especially in societies that promote virginity till marriage. While adolescent sexual behavior in sub-Saharan Africa is often studied in the context of reproductive health risk,[@CR24]--[@CR26] sexual maturity, experimentation, and building of sexual partnerships are part of the normal process of human development. It is important, nevertheless, to understand age at initiation of sex because, apart from the health risks associated with early sexual debut, early sexual experiences often shape sexual values and social relationships that persist into adulthood.[@CR27]

Although the validity and reliability of data reported on sexual activity has been often questioned in sub-Saharan Africa,[@CR28]--[@CR32] previous evidence shows that in general, females tend to engage in first intercourse at an older age. For example, in Nairobi, the median age at first intercourse for females is estimated at 19.2 years compared to 17.2 years among their male compatriots.[@CR33] In sub-Saharan Africa, this has been attributed, in part, to socio-cultural norms that proscribe sexual activity for females, often until marriage, while endorsing sexual prowess among young males.[@CR34]--[@CR36] Another key feature of the transition to first sex is that there has been an increase in the age at first sex in many African societies. In Kenya for instance, there is a delay in first sex among young people as evidenced by the 2003 and 2008--2009 KDHS.[@CR33]^,^[@CR37] However, in societies where age at first sex is low and many young people initiate sex outside marriage,[@CR23] age at first sex may actually be seen more as a marker of the transition from childhood to adolescence as opposed to the transition from adolescence to adulthood.

Risk and protective factors associated with adolescent sexual behaviors include individual and family characteristics (e.g., level of education, schooling status, substance use, delinquent behavior, family structure, living arrangements, family stability, physical abuse, socioeconomic status, etc.), and socio-cultural factors (e.g., peer influences, gender-based attitudes towards sexual behaviors). In South Nyanza, Kenya, Magadi et al. [@CR19] established that among 10--19-year-old adolescent girls, later sexual debut is associated with higher socioeconomic status and educational level. They also found that the mother's level of education and communication with parents or fellow girlfriends were associated with late sexual debut among young girls.

While entry into marriage is a key marker of the transition to adulthood in many contexts, the increasing occurrence of premarital sex, premarital childbearing, and proportions of men and women who do not get married until much later in their lives (if at all) mean that marriage is losing its significance as a marker of adulthood. However, because marriage is associated with other key transitions, such as independent living and financial independence,[@CR5] and because most people globally bear children within the marriage places, it is often considered a decisive event in the transition to adulthood. Further, even in places where marriage is not always considered a marker of adulthood, such as in the USA, marriage continues to be highly valued and most young people aspire to be married.[@CR38] In Kenya, a slight increase in median age at first marriage has been observed among women: from 19.2 in 1998 to 19.7 in 2003 and 20.0 years in 2008 among the 25--49 age cohort.[@CR33]^,^[@CR37] In a study conducted among adolescents 10--19 years old living in informal settlements in Kenya, 16% of females and 2% of males reported that they had ever been married.[@CR39] In South Nyanza, higher socioeconomic status and educational level were associated with older age at first marriage among 10--19-year-old adolescent girls.[@CR19] Studies conducted in several African capital cities show that factors influencing delay in marriage among young city dwellers include higher levels of education, altered social values, and unemployment, among others.[@CR40]^,^[@CR41]

Although the vast majority of births take place within marriage, the increasing proportion of children born outside marriage means that childbearing is becoming an important marker of adulthood, especially for women.[@CR5] Age at childbearing has increased significantly both in the developed and developing worlds. In Kenya, for instance, the median age at first birth had risen from 19.6 years among women aged 25--29 years in 1998 to 20.1 years in 2003.[@CR33] Among 10--19-year-olds living in Kibera slum in Kenya in 2007, 16% of females and 1% of males reported that they had begun childbearing. Among females, childbearing is higher among those who are married (63%) than the never married (28%).[@CR39] Previously identified factors associated with early adolescent childbearing in developing countries include low education level, unstable family structure, absence of a father figure, low self-esteem, low socioeconomic status, early sexual debut, experience of physical abuse, etc.[@CR42]^,^[@CR43] Among young women in the USA, Aronson[@CR5] noted that the delay in the timing of childbearing for some women is driven by a desire to get married first or find the right partner, establish their careers, and/or achieve financial independence.

Independent housing is an important marker of the transition to adulthood because it signifies the beginning of individual responsibility. In a study among college students in the USA, Arnett[@CR44] noted that moving out of the natal home was endorsed by a majority of respondents as an important criterion for adult status. However, it is important to bear in mind that increased career flexibility and limited job opportunities also means that the pathway to residential independence is not necessarily linear, but may be circular, with young people leaving home for certain periods of time and then returning to their natal home when they experience financial difficulty. In Dakar and Bamako in Western Africa, Marcoux and Tokindang[@CR45] stress the central role of financial independence on the access to independent housing, which is strongly delayed for males who are inactive, studying, or unemployed. Also, even when employed, younger generations of male city dwellers delayed their leaving of the parental home because of the increasing costs of renting a house.

While examination of each marker of the transition to adulthood is informative, the foregoing review demonstrates that it would even be more useful to view transition to adulthood as a process marked by the temporal sequence of some of its markers. In the USA, Marini [@CR2] reported that about half of male and female high school students in Illinois experienced exit from school first, followed in order by first job, first marriage, and first child. In Nairobi city, Agwanda et al.[@CR7] found strong gender and cohort differences in the ordering of key transition markers. For females, the most common ordering was the one in which employment occurs first, followed by union formation and parenthood for the older generation while for the younger generation, parenthood precedes union formation. For both generations of males, the most common pattern is the one in which employment occurs first, followed by own housing, union formation, and parenthood.

We expect the patterns of entry into adulthood to be different from what was observed elsewhere as we are studying a specific population---young people growing up in abject poverty in urban slums, depicted as facing critical challenges given their poor living conditions. The uniquely poor and hostile environment in which they live is likely to shape their experiences of various events marking transition to adulthood.

Data and Methods {#Sec4}
================

Study Description and Procedures {#Sec5}
--------------------------------

This paper draws on data collected under the Transition to Adulthood (TTA) project conducted among adolescents living in two of Nairobi's informal settlements, Korogocho and Viwandani. Both are located about 5--10 km from the city center and 3 km from each other. Korogocho has a more settled population, with a median duration of stay of 16 years for the current population.[@CR46] On the other hand, Viwandani, which is close to Nairobi's industrial area, attracts a youthful and highly mobile population seeking job opportunities in the nearby industries. The median duration of stay in Viwandani is 7 years,[@CR46] and its population is mostly male. Residents of Viwandani also have higher levels of education than Korogocho residents. The proportion of economically active individuals (aged 15--64 years old) is higher in Viwandani than in Korogocho (72% vs. 62% in 2008). Conversely, Korogocho has a larger proportion of 0--4-year-olds than Viwandani (37% vs. 28% in 2008). Unstable and low-paying jobs are the main income-generating activities for most residents in the two slums.[@CR47]

The TTA was designed to follow young people aged 12--22 years for 3 years in order to identify protective and risk factors in their lives and to examine how these factors are related to various markers of the transition to adulthood. The study is nested in the longitudinal Nairobi Urban Health and Demographic Surveillance System (NUHDSS), which covers nearly 72,000 people in 28,000 households in the two informal settlements every year. In the NUHDSS, fieldworkers collect information from all households within the Demographic Surveillance Area every 4 months on a wide range of issues including: demographic events (births, deaths, migrations, etc.); health outcomes and practices (morbidity in the last 2 weeks, vaccination, health-seeking behavior, etc.), and socio-economic status (education, household possessions and amenities, livelihood sources, etc.).

The NUHDSS database provided the sampling frame that was used to randomly select young people aged 12--22 in the two slum settlements. During the first wave of the 3-year study (November 2007--June 2008), 4,058 randomly selected adolescents (50% males) aged 12--22 were interviewed. This number reflects an overall 75% response rate of the targeted sample (5,398). Korogocho had a higher response rate (80%) than Viwandani (71%), mostly due to the differences in the levels of mobility and economic activities between the two study sites.

The analytic sample includes 3,944 adolescents since we omitted 114 individuals (3%) with inconsistent or missing data on age, date of birth, and/or age at first event.

The Kenya Medical Research Institute's ethical review board provided ethical approval for the study. Signed or verbal consent was obtained from all respondents. For respondents aged 12--17 years, parental consent was also obtained. The questionnaire was translated and administered in Swahili, Kenya's national language.

Measures {#Sec6}
--------

**Outcome Variables** For each first event (independent housing, union (i.e., marriage or cohabitation), sexual intercourse, and childbearing), the outcome variable is based on answers to three questions. For instance, the outcome variable for first independent housing is based on answers to the following questions: "Have you ever owned or rented your own residence, such as a structure or house?" and if so, "In what month and year did you first own or rent your own residence" and "How old where you when you first owned or started renting your own residence?" The outcome variable is the age at which a person makes the transition to first independent residence (uncensored individuals) or age at interview if the event had not occurred as at the time of the survey (censored individuals). Similar questions are used to compute outcome measures for the transitions to first union, first sexual intercourse, and first parenthood. For every event, a dichotomous variable (coded 1 if the event occurred and 0 if not) is used to define the censoring status. For example, for union, the censoring variable is coded 1 (yes) if the individual is married/living together and 0 (no) if never married or cohabited. The terms marriage and union are used interchangeably as our definition of marriage is broad and encompasses formal as well as informal marriage (cohabitation).In our study communities, defining independent housing is complex. The housing structure in these settlements may obligate a young person to live in a different structure from his or her parents due to space constraints or specific cultural reasons. This may not necessarily mean that the young person concerned actually owns the house, or is responsible for paying the rent. Since our aim was to find out whether the respondent had ever independently owned or rented his/her own place of residence, fieldworkers were trained to explain that living in a house separate from one's parents/guardians without actually being the owner or responsible for the rent payment does not count as independent housing.For childbearing, the censoring variable is coded 1 (yes) when the individual gets a first child and 0 (no) otherwise. For boys, this corresponds to the date the woman they impregnate gives birth. Although the recall of past events may be difficult for all the individuals, it is worth noting that this can be exacerbated for boys who may not be able to know the precise date of delivery by the mother of their child. Boys may also underreport their fertility as they may not be aware of their impregnating a girl, or deliberately omit it.

**Explanatory Variables** Possible factors associated with transition to adulthood in the literature are considered in this analysis. Also, when possible, dummy variables related to key transition to adulthood markers serve as explanatory factors in the regression models of each event as they are likely to precede the event being analyzed. The latter variables were included as time-varying variables. For each event, the corresponding independent variable is coded 1 if the event occurs and 0 otherwise. For example, marriage is coded 1 if the individual is married or lives together with a partner, and 0 otherwise. Marriage is included as an independent variable in the analysis of timing to sexual debut, first child, and first independent housing. Similarly, independent housing is also used in the models regarding marriage, sexual debut, and parenthood. First sexual experience serves as an independent variable in the analysis of timing to first child, while the latter is used in the analysis of first independent housing and first union.Socio-demographic characteristics used in all four regression models include study site (Korogocho vs. Viwandani), age cohort, educational level, ethnic group, religion, place of birth (born in slum vs. born outside), schooling status (in school vs. out of school; see Table [2](#Tab2){ref-type="table"}). Three age groups are considered: 12--14, 15--17, and 18--22 years. Educational attainment is divided into three categories: no education, primary education, secondary education or higher. Ethnicity comprises six groups---Kikuyu, Luyha, Luo, Kamba, Somali---and a residual group of other ethnic groups. Religion has six categories: no religion, Catholic, Protestant, Pentecostal, Muslim, and a residual group of other religious groups. Socio-economic status is measured through a set of variables that characterize household asset ownership, using principal component analysis.[@CR48] Three categories were considered: least wealthy, middle, and most wealthy. Lastly, a variable indicating whether the respondent has ever used contraception was used in the analysis of the timing to first child (yes vs. no).

Analytic Approach {#Sec7}
-----------------

All analyses are conducted using Stata 10.1. Event history analysis techniques are employed to examine the timing of the events that mark the passage to adulthood in the two informal settlements.[@CR49]^,^[@CR50] Each analysis of the considered event (first sexual intercourse, first independent housing, first union, and first child) consists of measuring the time between a starting point common to all individuals who can possibly experience the event and the date of the occurrence of the event, or the date of exit from observation (time of survey). To allow first events to be censored (individuals may not have experienced the event by the time of survey), age at first events are treated as time-to-event data. For example, in the study of first sexual intercourse, individuals are considered from their birth until they first have sex or the time of the survey for those who were not yet sexually experienced. For the latter, the eventual age at first sex is "censored". For individuals who have yet to reach a particular age and who have not experienced the event of interest, the risk of occurrence of the event of interest at that age is assumed to be the same as it is for individuals who have reached that age. For each transition, survival curves are derived from Kaplan--Meier estimates using the complement to 1 of the probability of not having made the particular transition at a specific age. We also examine the sequencing of key events as well as the time lag between consecutive events. Cox's proportional hazards model are used for the multivariate analysis, since they do not need specification of the form of the distribution of the baseline hazard rate.[@CR51]--[@CR53] These models also allow for use of time-varying covariates, i.e., characteristics acquired in each phase of life explaining an event's occurrence and see whether they hasten or slow down the timing of occurrence of the first event studies. The Cox model asserts that the hazard rate is: $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ h\left( {t/zj} \right) = h0(t).{ \exp }\left( {\beta j\,zj(t)} \right), $$\end{document}$$where the regression coefficients are to be estimated from the data. *h*0(*t*) is the baseline hazard function (the hazard when *z* = 0). Zj(*t*) is the individual covariates vector and *βj* is a vector of the regression parameters that indicate the effects of these covariates, some of them varying with *t* (hence the term time-varying covariate). The relative hazard are given by exp (zj(*t*)*β*).

Study Limitations {#Sec8}
-----------------

Study findings should be interpreted in light of several limitations. First, analysis is based on self-reported information that is subject to biases and recall lapses. For example, there is possible under-reporting of live births where the child died shortly after birth. Also, retrospective reporting of timing of first sex, first birth, marriage, and independent housing may affect their accuracy. It is also noteworthy that marriage may not be a discrete event, with its occurrence being likely to span over a period of months or even years.[@CR54] Its timing may be thus inadequately reported as it may be quite difficult to date the beginning of first union or to determine the single stage of the marriage process that captures the marriage date. Furthermore, as noted by other studies,[@CR28]^,^[@CR32]^,^[@CR55]^,^[@CR56] reporting of sensitive behavior such as sexual activity is often inconsistent although the quality depends on the mode of data collection.[@CR29]^,^[@CR30] Second, most of the independent variables are time-invariant (apart from the four events themselves), thus limiting the possibility of inferring precise causality. They are collected as of the moment of survey and not at the time they occurred. As a result, most of the findings do not infer causation apart from those related to the four events. They rather denote association between the independent variables and each of the key transition markers.

It is also important to note that the dating of each event may be affected by age heaping.[@CR57] For example, 21% of cases of first sexual intercourse were reported to have occurred at ages 10, 15, and 20. This preference of round numbers is estimated at 18% for first union, 22% for first child and 25% for first independent housing. Also, 79% of adolescents reported the exact month of occurrence of sexual debut. This is the case of 96% for first union, 99% for first child, and 89% for first independent housing.

Results {#Sec9}
=======

Sample Description {#Sec10}
------------------

Table [1](#Tab1){ref-type="table"} displays descriptive characteristics for the 3,944 participants in the analytic sample. About 32% reported having had sexual intercourse, 10% had ever been married or lived together with a partner, 12% had had a child, and 17% reported having ever owned or rented a house. Respondents were, on average, 16.6 years old; 50% were male, 48% were living in Viwandani and 51% in Korogocho. Kikuyus comprised 34% of the sample; Luos, 17%; Kambas, 17%; Luhyas, 13%; and Somalis, 11%. Fifty-six percent were born in the slum area, 38% in rural areas, and 6% in urban Kenya or neighboring countries. Sixty-seven percent of the respondents had attained primary level of education while 32% had at least some secondary level education. Only 1% had never attended school. At the time of the survey, 58% of adolescents were attending school. Table 1Socio-demographic characteristics of the adolescents (12--22 years old, ***N*** = 3,944)Socio-demographics*N*Percent distributionPercentage of who have had first sexPercentage of who got marriedPercent of who have had first childPercent of who got first independent housingTotal3,944100.031.810.311.516.6Slum area Korogocho1,88247.734.38.210.412.8 Viwandani2,06252.329.512.312.520.1Sex Male1,98750.429.93.33.220.9 Female1,95749.633.717.419.912.3Age group 12--14 years1,20430.53.20.50.20.7 15--171,06927.116.52.12.26.5 18--221,67142.462.122.725.534.5Ethnic group Kikuyu1,33133.733.19.111.418.9 Luhya50812.936.210.613.615 Luo66816.935.210.311.710.8 Kamba66416.831.512.71322.9 Somalia41610.516.68.278.4Other3579.132.212.610.919.3Place of birth Born in slum2,21956.3265.97.211 Born in rural Kenya1,48237.639.916.617.424.9 Born in other places2436.235.412.314.817.3Highest educational level Never attended school340.950.038.235.335.3 Primary2,64467.028.010.612.114.7 Secondary or higher1,24731.639.08.79.120.2 Other190.552.621.131.615.8Currently in school No1,65141.961.724.427.234.9 Yes2,29358.110.20.20.23.4Socio-economic status Least wealthy1,31533.335.111.812.520.1 Middle1,36234.5329.610.918.6 Most wealthy1,26732.128.19.61111

Timing of Key Transitions {#Sec11}
-------------------------

Table [2](#Tab2){ref-type="table"} shows the probability that an adolescent will experience any of the four transition events by a particular age, for the whole sample and by gender. Table 2Descriptive statistics relative to timing to first sex, first marriage, first child, first independent housing by age (Kaplan--Meier estimates) Sexual debutMarriageChildbearingIndependent housingMaleFemaleAllMaleFemaleAllMaleFemaleAllMaleFemaleAll123.9%1.4%2.6%0.0%0.2%0.1%0.0%0.0%0.0%1.0%0.2%0.6%136.0%2.6%4.3%0.0%0.4%0.2%0.0%0.1%0.1%1.7%0.4%1.0%148.8%5.4%7.1%0.0%0.8%0.4%0.0%0.5%0.3%2.5%0.8%1.7%1513.9%10.2%12.0%0.1%1.4%0.7%0.1%1.3%0.7%4.7%1.6%3.2%1619.6%18.0%18.8%0.3%4.0%2.2%0.3%3.6%2.0%7.4%2.8%5.1%1727.7%28.8%28.3%0.8%10.8%5.8%0.5%8.3%4.4%10.9%4.6%7.7%1834.7%39.1%37.0%1.5%17.9%9.8%1.6%16.5%9.2%17.2%8.6%12.9%1945.2%51.0%48.3%3.4%26.5%15.2%3.3%27.0%15.5%26.1%15.4%20.6%2053.0%61.7%57.6%6.6%34.3%20.7%5.8%38.4%22.5%38.8%22.5%30.5%2161.4%70.2%66.0%11.1%43.1%27.3%11.5%52.3%32.4%53.2%33.7%43.3%2273.2%73.7%73.1%13.2%46.5%30.0%13.0%59.6%37.1%61.4%34.9%48.0%Age at First quartile16.716.616.6--18.820.7--18.820.218.920.219.4 Median19.518.919.1--------20.8--20.7--22.2 Subjects1,9871,9573,9441,9871,9573,9441,9871,9573,9441,9871,9573,944 Failures5946591,2536634140764389453416240656

**Timing of First Sexual Intercourse** For sexual debut, 18% of adolescents had engaged in first sexual intercourse by age 16; 58% and 73% had done so by age 20 and 22, respectively. Median age at first sex is estimated at 19.1 years. Males are more likely to have sex than females before age 16 but the opposite holds after age 16. For example, 14% of males and 10% female had engaged in first sexual intercourse by age 15, whereas 53% of males and 62% females had done so by age 20. By age 22, about 73% males and 74% females were sexually experienced. Median age at first sex is estimated at 19.5 and 18.9 years, respectively, for boys and girls. Tests of survival curves shows that overall, these gender differences in first sexual intercourse are not significant at the 5% level.

**Timing of First Union** Overall, about 10% of adolescents enter into union by age 18, with females entering into first union earlier than males (18% of adolescent girls as compared with 2% of their male counterparts at that age). By age 22, 21% were already married or living with a partner (34% of girls vs. 7% of boys). Median age is not obtained; however, the first quartile suggests that 25% of females get married by age 18.8.

**Timing of Entry Into Parenthood** About 9% of adolescents have their first child by age 18; this percentage increases to 22% by age 20. As expected, female adolescents enter into parenthood earlier than their male counterparts. For example, by age 18, 16% of girls have given birth compared to only 2% of similarly aged boys who reported having fathered a child. The gender difference in entry into parenthood increases by age; 60% of girls compared to 13% of boys have become parents by age 22. These trends are confirmed by median age at first birth which is only obtained for girls (20.7 years). Gender differences are statistically significant (1% level).

**Timing of First Independent Housing** About 3% of adolescents were living independently by age 15; the percentage increases to 13% and 31% by age 18 and 20, respectively. Males acquire their first independent housing earlier than their female counterparts. About 7% of males and 3% of females acquired their first independent residence by age 16. By age 22, 61% of males and 35% of females were renting or living in their own houses. Median age at first independent housing was only attained for boys, with half of them being residentially independent at age 20.7.

Sequencing of the Events {#Sec12}
------------------------

The sequencing of key transitions was determined using measures of the timing of the different events studied. Two orderings are constructed: one with marriage, parenthood, and own housing (Table [3](#Tab3){ref-type="table"}) and the other with sexual intercourse, marriage, and own housing as events (Table [4](#Tab4){ref-type="table"}). The first sequencing was determined based on those who have experienced at least one of the three events considered (marriage, parenthood, and own housing). Seventy-eight percent of adolescents (78% males vs. 74% females) had not experienced any of the three events and are excluded from the first sequencing analysis. Similarly, the second ordering was done on only those for whom first sexual intercourse, marriage or own housing had occurred. About 64% of adolescents (63% males vs. 64% females) had not experienced any of these events and are thus excluded from the sequencing analyses. Table 3Sequencing of marriage, childbearing, and independent housingSequencingSexTotalMaleFemaleTotal % of marriage first5.547.928.4M_H\_C1.47.84.9M_H1.62.72.2M_C\_H0.75.33.2M_C0.925.214.1M0.96.84.1Total % of housing first90.624.054.5H_M\_C4.66.65.7H_M3.52.22.8H_C\_M0.50.40.4H_C2.82.52.6H79.312.343.0Total % of child first3.928.117.0C_M\_H0.22.21.3C_M0.57.04.0C_H\_M0.50.40.4C_H0.94.52.9C1.814.18.5Total100.0100.0100.0*N*434512946*M* marriage, *C* child, *H* housing, *M_C\_H* means marriage followed in order by child and own housingTable 4Sequencing of marriage, sexual intercourse, and independent housingSequencingSexTotalMaleFemaleTotal % of marriage first1.010.55.6M_H\_S0.00.90.4M_S\_H0.62.11.3M_S0.46.93.6M0.00.60.3Total % of housing first29.812.521.3H_M\_S0.41.81.1H_S\_M2.12.62.3H_S8.91.85.4H18.46.212.4Total % of sex first69.277.173.1S_M\_H1.810.05.9S_M1.020.810.7S_H\_M2.92.62.7S_H22.15.914.2S41.537.839.7Total100.0100.0100.0*N*7287071,435*M* marriage, *S* sexual intercourse, *H* housing

**Sequencing of Marriage, Parenthood, and Independent Housing** Overall, for about 90% of male adolescents, the first event experienced is residential independence. For the vast majority (79%), residential independence was the only transition experienced by the time of survey. Five percent achieved residential independence first, followed in order by first marriage and first child. About 4% got independent housing and then got married, and 3% got independent housing first followed by the first child.The sequencing is more diverse among females. In total, 48% of female adolescents enter into union first, 28% first have a child, and 24% initially move into their own home. For 7%, first marriage was the only event experienced. For about a quarter, first union was followed by parenthood. Overall, 14% only experienced parenthood, 7% first had a child then got married, and 5% moved to their own housing following parenthood. Seven percent first moved into their own home and then got married and subsequently had a child.

**Sequencing of Marriage, Sexual Intercourse, and Independent Housing** In total, for 69% of the boys, the initial transition was engaging in first sexual intercourse. For about 41% of boys, only first sex had been experienced while for 22%, first sex was followed by establishing first independent housing. Three percent of the boys first transitioned into first sex, then established an independent residence, and subsequently entered into union. About 30% of the boys established independent residence first. Eighteen percent did not experience any other event later after acquiring the first independent housing, while 9% subsequently engaged in first sexual intercourse.Among females, first sexual intercourse occurred first for 77%. After the sexual debut, 41% did not experience any other event, 21% entered into union, 10% entered into union and then got their own housing, and 6% got their own housing. About 12% first got their own housing, and a similar percentage (10%) first experienced marriage.We complement the sequence analysis with analysis of time lag between events (Table [5](#Tab5){ref-type="table"}). On average, first union and first birth are separated by 13.6 months when young people enter into union before having their first child, and 14.8 months when it is the reverse. The respective median time lags are 11.0 and 11.4 months. Young people get their first independent housing about 14.4 months (median duration is about 8.4 months) on average after getting married or living together. When they experience independent housing first, first union occurrs about 20.4 months later (median duration is about 7.2 months). The average duration between first child and first independent housing is about 20.8 months when the sequence is first child followed by first housing, and 20.9 if the sequence is the reverse. The respective median durations are 16.8 and 14.4 months. Table 5Time lag between events experiencedSequenceTime lag*N*MeanMedianUnion--child26313.611.0Child--union5814.811.4Union--housing10914.48.4Housing--union8820.47.2Child--housing7420.816.8Housing--child12820.914.4Union--sex932.70.6Sex--union31021.112.0Housing--sex13318.08.7Sex--housing34537.432.1Among those who experienced first sex after entering into union, the average duration between the two events is 2.7 months (median duration of 0.6 months). This time lag is about 21.1 months when first sex occurs before first union, with a median duration of 12 months.On average, first sex and first independent housing are separated by 18.0 months (median duration of 8.7 months) when young people initiate sex after getting their first independent housing, and 37.4 (median duration of 32.1 months) when it is the reverse.

Multivariate Analysis {#Sec13}
---------------------

Table [6](#Tab6){ref-type="table"} displays hazard ratios from the Cox regression models. When the hazard ratio is greater than one, it means a higher risk of occurrence of first event in the corresponding category, as compared to the reference category. Conversely, the risk of experiencing a given event is lower when the hazard ratio is less than one. There is significant difference between the two slum communities in timing of sexual debut, access to independent housing, and entry into union when other factors are controlled for. Adolescents from Korogocho initiated sex, moved to independent housing, and entered into union later than their Viwandani counterparts. Age group was significantly associated with sexual debut, with younger adolescents experiencing first sex much later than their older counterparts; hazard ratios of sexual debut are reduced by 44% and 28% for 12--14 and 15--17 years old, respectively, as compared to those aged 18--22. It is worth noting that after controlling for slum residence, age group, gender, ethnicity, religion, and education level, we found that the two youngest groups entered union at a later age. However, the direction of the association only changed once school attendance was included in the model, with youngest adolescents entering into union significantly earlier than the oldest cohort. School attendance reduced the likelihood of entering into union at each age. This is consistent with literature showing that schooling delays entry into union.[@CR18]^,^[@CR58]Table 6Factors associated with sexual debut, independent housing, first union, first child (hazard ratios, Cox models)VariablesHazard ratios (standard errors)Sexual debutIndependent housingUnionChildSlum residence (ref. Viwandani)Korogocho0.67 (0.05)\*\*\*0.71 (0.08)\*\*\*0.75 (0.11)\*\*1.05 (0.13)Age group (ref. 18--22)12--140.56 (0.11)\*\*\*0.68 (0.28)8.99 (4.93)\*\*\*2.74 (1.81)15--170.72 (0.07)\*\*\*1.25 (0.19)0.93 (0.22)1.14 (0.25)Gender (ref. female)Male0.99 (0.06)2.49 (0.22)\*\*\*0.16 (0.02)\*\*\*0.24 (0.03)\*\*\*Socioeconomic status (ref. middle)Least wealthy0.91 (0.06)0.98 (0.09)1.22 (0.15)0.96 (0.11)Most wealthy1.00 (0.07)0.69 (0.08)\*\*\*1.17 (0.16)1.24 (0.15)\*Ethnic group (ref. Kikuyu)Luhya1.09 (0.10)0.69 (0.09)\*\*\*1.05 (0.18)1.27 (0.20)Luo1.14 (0.10)0.55 (0.08)\*\*\*1.35 (0.22)\*0.98 (0.15)Kamba0.81 (0.07)\*\*0.85 (0.09)0.93 (0.15)0.78 (0.11)\*Somali0.40 (0.10)\*\*\*0.35 (0.11)\*\*\*1.24 (0.60)0.38 (0.14)\*\*\*Other0.97 (0.11)0.68 (0.10)\*\*\*1.41 (0.27)\*0.71 (0.14)\*Religion (ref. Catholic)No religion0.79 (0.09)\*\*0.96 (0.13)1.10 (0.22)0.87 (0.16)Protestant0.75 (0.09)\*\*0.93 (0.10)1.01 (0.15)0.93 (0.12)Pentecostal/other Christian0.75 (0.09)\*\*0.76 (0.09)\*\*1.30 (0.19)\*0.83 (0.11)Muslim0.82 (0.19)1.51 (0.42)1.05 (0.50)1.56 (0.53)Other0.67 (0.11)\*\*1.19 (0.22)1.23 (0.28)0.74 (0.17)Educational level (ref. primary)No education1.26 (0.31)1.56 (0.56)1.69 (0.57)1.52 (0.37)\*Secondary or higher1.16 (0.28)0.82 (0.07)\*\*0.50 (0.06)\*\*\*0.66 (0.08)\*\*\*Other1.19 (0.70)2.36 (1.06)\*0.68 (0.39)2.54 (1.39)\*Currently in school0.39 (0.03)\*\*\*0.36 (0.05)\*\*\*0.03 (0.01)\*\*\*0.05 (0.03)\*\*\*Slum born0.92 (0.07)0.82 (0.08)\*\*0.76 (0.10)\*\*0.99 (0.12)Ever used contraception   0.82 (0.10)Married/Lives together6.33 (0.79)\*\*\*2.41 (0.38)\*\*\* 9.82 (1.13)\*\*\*Lives in an independent housing1.27 (0.13)\*\* 1.77 (0.26)\*\*\*1.41 (0.15)\*\*\*Experience first sex 1.56 (0.15)\*\*\*  Has first child 0.56 (0.10)\*\*\*1.17 (0.21) Wald Chi-square656.300\*\*\*407.158\*\*\*291.274\*\*\*1,029.982\*\*\*Subjects (events)3,944 (1,253)3,944 (656)3,944 (407)3,944 (453)Time at risk (person-years)62,631.04065,880.27466,556.44666,583.285\**p* \< 0.1, \*\**p* \< 0.05, \*\*\**p* \< 0.01

Socio-economic status was significantly associated with the timing of union and marginally associated with the timing of childbearing. Specifically, compared with the middle wealth group, youth from the wealthiest households made the transition to independent housing later. Although only marginally significant, youth from the wealthiest households were more likely to begin childbearing earlier than those from the middle wealth group.

Educational attainment was significantly associated with age at first occurrence of independent housing, union, and childbearing. For each of these transitions, youth having secondary or higher education were significantly more likely to experience the event later than youth with only primary education. In addition, school attendance significantly reduced the hazards of experiencing each of the four transition markers at every age.

Place of birth was associated with the timing of first independent housing and union. Adolescents who were born in slums made the transitions to first independent housing and union later than those born outside the slum. In other words, migrants were more likely to transition into independent housing and union early. Ethnicity was also associated with the timing of all events. Kikuyus, for example, moved into independent housing much earlier than all other major ethnic groups with the exception of Kambas.

As stated earlier, we also examined the role of key transitions to adulthood markers in predicting the timing of key events that they are likely to precede. As expected, being in union was associated with increased hazards of initiating sex, getting independent housing, or beginning childbearing at every age. Young people who were living independently were more likely to experience first sexual intercourse, enter into union, and get their first child earlier than those who had not acquired independent housing. Youth who had already initiated sex moved into independent housing earlier than those who had not engaged in sexual intercourse. Finally, entry into parenthood was associated with decreased hazards of getting independent housing.

Discussion {#Sec14}
==========

Young people living in poor urban informal settlements face unique challenges as they transition to adulthood. This exploratory paper uses retrospective information from the baseline survey of a 3-year prospective study, to examine the timing and sequencing of four key markers of the transition to adulthood among adolescents in two informal settlements in Nairobi. According to our knowledge, a combination of these issues has not been examined among poor urban youth, and the findings of this study add to the growing body of literature on the transition process among adolescents living in various contexts in sub-Saharan Africa.

In contrast to other studies conducted in Nairobi,[@CR33] our study found no significant gender difference with regard to the timing of sexual debut. In many parts of sub-Saharan Africa, girls' premarital sexual experience is stigmatized and socially prohibited whereas boys' sexual activity is often seen as an act of pride/honor.[@CR34]--[@CR36] Consequently, it is often expected that girls will underreport sexual experiences or provide an older age at sexual debut while, boys will overreport sexual experiences or indicate that they engaged in sexual intercourse early. Findings also show that younger adolescents living in the two slum settlements tend to postpone their first sexual experience, although this trend may be affected by the misreporting of age at sexual debut. However, results indicate that a significant proportion of adolescents are sexually experienced in their early ages. Other studies[@CR13]^,^[@CR58]^,^[@CR59] argue that the typical living arrangement in the slum settlements---entire families living in single-room houses---contributes to early transition to first sex because children are purportedly exposed to parental sexual activity at an early age. This residential reality also necessarily pushes a lot of young people to leave their parental homes prematurely, as soon as they can start generating their own money to pay rent, since they cannot live in the same room with their parents when they are grown. Given that the two study sites are characterized by high HIV/AIDS prevalence,[@CR60] there is need to ensure that young people have access to sexual and reproductive health services. Also, as noted in South Nyanza where early sexual debut also prevails among adolescents,[@CR19] adolescent health intervention programs in the slums may need to target adolescents in their early ages if they want to succeed in reducing poor sexual outcomes among them.

Adolescents who are still attending school are likely to engage in sexual activity at a later age, suggesting a protective role for the school environment as noted elsewhere.[@CR61] One would argue that sexually experienced adolescents may be under-represented as they may be no longer attending school. It is, however, not possible to know whether adolescents are exposed to sex education programs that may be provided in their schools. Further analysis should examine whether there are gender-based differences with regard to the influence of schooling on sexual debut among adolescents in slums as evidenced elsewhere.[@CR15]

As expected, marriage significantly increases the likelihood of initiation of sex at an earlier age. However, for 69% of boys and 77% of girls, sexual debut occurs outside of marriage or other union. This is consistent with previous research showing that first sex typically occurs outside of marriage.[@CR62] As first marriage is increasingly delayed, young people are more likely to experience premarital sexual activity and subsequently, premarital birth given their low level of contraception use and insufficient knowledge of reproduction.[@CR23]^,^[@CR63] In some cases, these premarital pregnancies are unplanned and the young parents (and often the young mother) have little or no financial and/or social support. Among adolescents living in similar conditions in the Kibera slums in Nairobi, evidence shows that for the vast majority of teenage mothers, the first birth was unwanted and the first pregnancy was unintended.[@CR39] Adolescents who lived in independent housing initiate sex and begin childbearing earlier than their peers who had not moved into their own housing. Greater opportunities for sexual activity among adolescents living away from parental supervision in a context of relatively low contraceptive use may be advanced as possible explanation for these findings. Such adolescents may not benefit from parental support, supervision, and behavioral control, thus may be more likely to engage in risky sexual behaviors. Previous evidence shows that living with both parents is associated with lower chances of sexual activity among youth in sub-Saharan Africa.[@CR61] In the slums of Nairobi, a father's presence was found to prevent young girls from engaging into sex and experiencing an unwanted pregnancy.[@CR64]

As expected, findings show that young girls transition to parenthood earlier than boys. Median age at first birth was 20.7 years for young women and 16% of females were already parents by age 18. This suggests that some females have their first births while they are still young and thus, face special risks during pregnancy and delivery due to their level of physical maturity. In the poor slum settings where access to obstetric services is hindered by the lack of basic health facilities and the high cost of care,[@CR65] young parenthood becomes a health threat not only for the young women but also their children. These risks are heightened in the context of the relatively high prevalence of HIV/AIDS in slum settlements. In Nigeria, Omololu (cited by the National Research Council and Institute of Medicine)[@CR23] reported that female Yoruba adults who had their first birth during their adolescent years are more likely to have higher fertility by the time of survey, more likely to be in polygamous unions, and more likely to rely on parents' assistance for their subsistence. Also, in most developing countries, early childbearing often triggers school dropout, reduces the opportunities of future employment, and leads to poor living conditions.[@CR23] For those who are able to continue school, academic performance is likely to worsen, given the very possible conflict between childcare responsibilities and school work. As such, it is expected that young mothers in slum settlements are at high risk of getting into worsened living conditions. In a context where educational and employment opportunities are already scarce, early childbearing is therefore more likely to contribute to difficulties in completing school and finding gainful employment; thus, preventing the young people from "successfully" making the transition to adulthood.

As previously evidenced in developing countries,[@CR19]^,^[@CR23] higher education level and school enrollment were associated with delayed childbearing. One possible explanation is that young people who are still in school are less likely to engage in sexual activity at earlier ages because of high levels of adult monitoring or fewer opportunities to engage in sexual intercourse. Moreover, among girls, those who have experienced sexual intercourse may be underrepresented in the school sub-sample because childbearing may increase the likelihood of dropping out of school.

With respect to union, results confirm that young boys enter into union much later than girls. As expected, married adolescents were more likely to have begun childbearing. It is obvious that union increases the frequency of fertile sexual intercourse. However, existing literature also shows that premarital childbearing is increasingly prevalent in the slum communities in Kenya.[@CR11] We also observe that a significant number of young females enter into marriage at a relatively younger age. Unfortunately, for some girls, early marriage means early childbearing which entails potential health risks for the young mother and the child. Early marriage may also limit educational opportunities and may occur when the young person is not fully prepared to take over marital and parental responsibilities. Conversely, education strongly deters entry into union for adolescents in the two slums, which is consistent with previous evidence in sub-Saharan Africa.[@CR58]^,^[@CR66]

As expected, our findings show that boys get their first independent residence much earlier than girls. This is consistent with the fact that, in many societies in sub-Saharan Africa, women are rarely residentially independent since they usually move directly from their natal home to their marital home. It is also worth noting that some married women may not consider themselves to be living independently, perhaps because of cultural interpretations of the husband being the household head and owner of the home. Further, in some ethnic groups in Kenya, boys are expected to leave their parental home at young ages to live independently once they undergo initiation rites. For example, Kikuyu boys are expected to move out of their parental home after undergoing circumcision, a rite of initiation which typically occurs around 13 years of age. In the slums, where the entire family shares a single room, a young Kikuyu male may therefore be forced to move to a separate dwelling place at a much younger age than his non-Kikuyu peers. Our findings do suggest that Kikuyus move into independent housing much earlier than other ethnic groups living in the two slum communities.

It is worth noting that the timing of residential independence among young people living in the slum settlements may be influenced by space constraints in informal settlements. That is, youth may be prompted to establish a separate residence from that of their parents simply because space in their household of origin may not be sufficient. They thus leave their parent or guardian home to most likely rent a room/structure. Most people in slum settlements are tenants (seven out of eight). Also, given the high levels of poverty in the slums, leaving home may be unique and singular as it may not always coincide with full economically independent life. Many young people who leave home may still depend on their parents or guardians with regard to food or education. In addition, in the slum context, leaving home at young ages should not be always seen as a positive transition as it may lead young people to risky and delinquent behaviors such as early sexual intercourse, multiple sexual partnerships, substance, and alcohol use.[@CR13]

In general, adolescents in Korogocho initiate sex, get independent housing, and enter into union later than their counterparts from Viwandani. Given that Viwandani has a more mobile population than Korogocho, these differences may reflect a greater number of young migrants in the former who move to the slum settlement in search for livelihood opportunities. Further, we observed that migrants transitioned into union and established an independent household earlier than non-migrants. We postulate that young migrants may be prompted to rent or own a place to live as they may not have access to social or immediate family networks to house them upon arrival in the slums.

Marriage and sexual debut were observed to hasten the transition to first independent housing. In many societies in sub-Saharan Africa, it is expected that married people move out of their natal home to form their own household unit. It is surprising to note that adolescents who have entered parenthood experienced a delayed transition to independent housing. One would expect the opposite as forming a family is often associated with creating a new residential unit.

While this study examines the timing and sequences of markers of the transition to adulthood, it is critical to acknowledge that the process of becoming an adult is complex and young people place different meanings on what it means to be an adult.[@CR5] Disentangling these meanings would require systematic investigations on subjective meanings of adulthood that shed light on less salient psychological and individual markers that define adulthood, such as bearing responsibility for one's actions and independent decision making.[@CR44] In addition, this study focuses on young people living in informal settlements who are not representative of all young people living in Nairobi. A more nuanced investigation of the role poverty plays in the transition from adolescence to young adulthood would require extension of the study population to include wider representation of young people. Our data do not allow investigations of educational transitions and entry to the labor market. Changes in education have significantly impacted the transition to adulthood.[@CR66]^,^[@CR67] In general, there are greater educational opportunities available, and as a result, entry into employment, marriage, and parenthood is increasingly being delayed. Data from future waves will allow us to examine these additional events.
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